Introduction
Wilson (1964) showed that symmetry elements not producing systematic absences produced instead ripples in reciprocal space that modified the expected (mean) intensity of reflexion. He treated the space group Pm in some detail, and indicated how the idea of inaccessible volume could be applied to other symmetry elements, such as 2 and i. Nigam (1972) considered the space groups P2 and Pmm2; his treatment of the former involved some simplifying assumptions, roughly equivalent to replacing the actual unit cell by a cylinder having the same c (twofold) axis and 0567-7394/80/050832-02501.00 cross-sectional area equal to that of the C face. As will be seen below, this procedure is unnecessary.
Since atoms are of finite diameter, the minimum distance between a pair related by a twofold rotation axis is equal to the diameter. This will vary with the type of atom, but for the present purpose it may be assumed that all that are in contact across the axis have the same average diameter a. The x and y coordinates of the atoms, instead of being distributed with approximately uniform probability over the whole cross section of the unit cell, as assumed by Wilson (~949) , are excluded from cylinders of radius a surrounding the twofold axes passing through 00, 0½, ½0, ~, the area available to them being thus C -4r, a 2 instead of C. Integration over this restricted area, required in the evaluation of the expected intensity, is readily seen to be equivalent to integrating first over the whole cross section and then subtracting the integral over the interior of the excluded cylinders. The average value of the first (constant) term in these equations is, of course, always 27 or 227, however the averaging is done. The values of the trigonometric terms require detailed consideration. In the general case of h, k, 1 non-zero, the integral of the trigonometric terms over the entire unit cell is zero, and the z integral in the final term is zero even in the interior of the excluded cylinders. The middle term, however, is finite within the cylinders, and it has in fact the same value for each, since cos 4z~(hx + ky) is unaffected by the translations ½0 etc. Changing to cylindrical polar coordinates gives a 2rt J J cos (4~r cos ¢p)r dr dtp = (a/2s)J z (4~a),
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where Jis is the ordinary first-order Bessel function. Equation (1) then gives for the expected value of the intensity
the integral having the same value for every atom. This corresponds to the first and third terms of Nigam's equation (7), the middle one having been introduced by his method of approximation.
In the special case of 1 equal to zero there are additional terms arising from the double sum. Both the ith and the jth atom produce a factor like equation (4) but with 2~a instead of 4~a. Also, the translations 0½ etc. produce a change of sign unless h and k are even, so the contributions from the four cylinders cancel out for h or k or both odd. For l = 0, h and k even, therefore, (6) where = f~ .
For h or k or both odd, equation (5) holds even for 1 = 0. For h=k=0
for all values of l.
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